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(57) Abstract: FACS sorting of vital WTl -expressing cells is successfully established and it is found out that WTl expression in 
fetal mouse liver cells is a molecular marker conmion to precursor cells of liver cells, endothelial cells and hematopoietic cells. Based 
on these findings, precursor cells of liver cells, endothelial cells and hematopoietic cells can be separated or detected with the use of 
the expression level of WTl gene as an indication. 
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[0006] •>^/^-i^^ffi^5t'feWTl^*. /bi^^m<D—DX-h^^^/vj>j^Bm<DmmM^ 

*fc. wTi it. mm mwwxmn) . fim (##fFJtmi d . ^^mm 
mi2) isxx^i^mm (##fFJcmi3) . mm.^m^±i^m (##fFJcmi4) . ^mm 

mmm^^ti^o ^tiKMi^x. wTVA^i^u^<(Dmm(DiEmmMi^^^^xmi^ 

mmi^i^m^xm^mmxwtEir:6nmm^:h^tm^tio 
[0007] mnfma. mm. \H^mm. m:^mmf^}£<D^^^^^fmm^mcommmm 

^t. 5tjfiLtfrMJis«wTmmi/-<7v>65 ^n&<DmmK^<^^ir^^t7:)mmv 
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[0009] ^mmi-i. xm\^<i-i. &<r(Dmm^mmir^h(Dxh^o 

[2] mmmm<D^i)^hB'mm.. n^m^^. ^i:.x3mh.mm(Dmmmm(Doib'pf^< 

[5] 2.21 (±1.62) X 10~^(D^|gF^<DWTlit'fe^^CO^^l/^/V(fijfiL5'ra^J5S^K562 

l?(DWTlMf5T-<^^m^'-</V^l^Ufca^)l:«fflJ!^ltrMJ!^*fcJ*f^^W 
JiS^, 3.54( + 3.39) X10"^(Df5|gi^ODWTl3t^^(D^mi^'</V(eifiL#!lfflJSat5^ 

K562-e(DWTljte^^(0^mi/-</V^l^bfc#'^) -e5tJfiLttfMJ3S^5>ffi-§. [1] 
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[0010] mi}-^^y^mmfmm^wnmu^<Dmm.i-^/i^i^x<^x3-D<Dm^i:^^'^m 

K6^m'r^^t^^-V^fc^t^^'rm{A,B)^XXf^M{C)'X^h^„ a. WT470LZ Tg 

gating window) *D J; U^^##F^6Di:b45(^lacZ++, lacZ+*Dj;t^1acZ-pif5>t^oV^T^L- 

Tv^;5o ^i*fflji^o^tf(pi-) t;it^fe^^^ffl(^it*^^bfc„ B. mi^mm^^tiM 

«9(;i(##fF:5:mi9). 3000^(DlacZ++JfflJ}^. lacZ+ifflJi^^fcmacZ-JfflJi^^FACSy 

fc. ^mmm(DmiLi.fcmmi^^^^i^±mmmm(sE)^miro c. iacz++». 
iacz+ms^^xmacz-mM(Dj^m'^w^ iacz++mM. lacz+mM^xmacz-ms^ 

^WT470LZ Tg'^^y^(Dmi?BfMiS^^^hFACSy—T-OifK^^i1rfCo y—T-O^^ 
tv/c^JI^(D|HJ^^^iL^^;^|s:^;lMay-Gmnwald-Giemsa^■fe^^fofc^)CO^^bTV^^ 
[EI2]MJJ^(A, B, C), \Hm&M(D^ E, F)*Dj;tF5tifil*fflJ!^(G)(Dti|.Sg^fflJ!^(*. 

wTi^mmir^mif^mm^^<^~^fhx\^ ^t^i^t^^irm (a,d,g) ^xiy^m ( 

B,C,E.F)-efe6o a. lacZ++7N8Ji^. lacZ+?fflJ9^*3j;macZ-?fflJi^/5^e>f^C/c^J3S5000'f@ 

tl2paS^(SE)^^i-o B. IacZ++«t^S5tei-§ft^e^^^H-CFU-C =3n^— 
LTV^^o C. :z.tlh(D=ivi^—i^i7LT/l^y^^>'^m^XWi^^'&^tltc. D. FACSy 

lt&:^^fc«91.5X10%COi^S-e>^l/— 7^^:/:^b/Co lacZ++, lacZ+*Dj;U?lacZ-||^#|f 
lffll^;?)^^)4 0 rHl(^EPCj:t##t-^Cfclmm2^fcf9(D#**fflJ!^^^^L-CV>§o ^W. 
{i3lHl(D^3iLfc^i^(^j;S^:^±SE^^i-o E. EPCmM^<Dy^y^n:^^^>Ai 
{ClacZ+il^fPlflfflJi^^:/!/— 7"^^:^Lr4 0^(D#^^j!^„ F. acLDL-Dil^4^K# 
it^Lfc=^t;i. #^^Ji^(;i*5(t6acLDL-Dil(D^«9jA^;55|g^$^XfCo G. WT470LZ 
Tg:}oJ;U^W^M-^'>^S5fe(Dy— ^^>'i/$ttfcilacZ++. lacZ+. lacZ-J3^#|f ^IS© 
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:^mm (ci^sv ^■r rwTiit^^^j tit. ^-(^i^j>>y^mm(Dmmm^^t]^xmm^titi 

it^e^^Jf*. ^(D^M^m^-r. th. ^<Z)-fib.<^^ti«)i^Sjfe(DWTlite^^ 

^^^i^fh^o wTmm^<7ym&mmn. titK.ii:]^T<Dmmmi^^^^xmh^^K:^ 
s-^^v^-c. ^^ti^^m.m'r^:f^mi't^^xh^o 

th WTl : NM_024425 

WTl : NM_1 44783 

[0012] :^mm(DijmK^\^^x^^m-r^mmmmt\^xu. wTVM^i^^mmL^9^h(Dx 
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[0014] wTijt^^^f*. ^mmm^x^. If Pn&mm. ^xxfmikmm(Dmmmm. 

ti^^(Dmmmsk(D'^—^—t\.x(D^m t-si-r^o 
[0015] mm^:isn^wTVAm^(Dm^<Di^m<Dfcib(D:^m\^. ^la^^tfc^^^mb 

{^'^■^^tifcu^-^-i&i5i^(Dmm.^mmj^^mir^jfmxh^o Lfc^so-c^ 
mm\^:}s^^x\^.wTimB^<7)yti—^—i^—(DmmTi^^^'r^^7i<—^—m. 
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[0016] GFpmi^i^^^yi<—^—i^i^^tvxmmir^m^\a^. mx.i-£^ wTimi^^(D 

hmwLi^fcmmK-D^GFPmm^(Dmm.^mmi^. n '^(Dm^^^m-r^^tT^^x 

wTimin^<7)^ti^—^—'m^i:.vTm^GFpmu^^yy^4^^'Lrcm 
i^^ff^u mmm^humvtimmic-D^GFPm'&i^(Dmm^mmi^. ^m(Dm 

[0017] SbSv^f*, WTii/;!K— i?^— ^i^^^'?^/v;^^fflv^T. JfflJia{c^A«^^f^J;?). 

—mU^tl^Xm^'M^Mm^iGFP)^m<>fcWTlU:^—^—^^^^Xh^(Hosen 
N et al. Leukemia 2004 18(3) 415-9.) „ ^^5^^clK<5V^T^il$;^^fc:WTl^ 

^mm^m.ox. wTm^mmi^ii^mm^w^ir^^Wi^i'^mir^^t^^^x^^o r 

^icx^xwTim^m^^^mir^^t7!)^x^^. 
[0018] ^T. nrmmmmmm~tt'ii^&mmmm(D^j^mir^t^. wnm. 

^^(Dm^^^M^. fctx.iti^(DXDfj:i^mi(^\^fc^^<>Xitmir^^t^^X^^o i" 
Jfet)^. ejfiL^lH/WJiat*K562T'(DWTlit^^^(D^mi^^/^^l^bfct#(c:, 2.21 (± 

1.62) xio~^(D«5ffli^(D^jia^SiRi-^r^l;iJ:o-c. If^l^tffi^lHIS^fcf*!^^ 

jfiL^^J3^^K562-e(;)WTljt'g^(D^^lx^/k^l^L/c^^t^. 3.54(±3.39) X 10 

~''(Dmm^(Dmm^i^ir^^tKx^x^ i^ihLmmms^^^mir^^ti!)^x^^o 
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iii. &SkmMS^WK562'C<DWTim.U^<7)^U^^/^^ltl.fct^K. 2.21 (±1.62 

n 

[0019] fe§v^^w^0j!{*. sxr<Djim^-^t^^^^mmm!i^(D^M:ffmimir^o 

iii. &lkmM^WK562-V<DWTVMU^(D^m.^^^]^^ltl.fct^K. 3.54 (±3.39 

[0020] (c:*3V ^T. WTijte^^(D^mv-</v^Jt*^i-6:^ca?)0^figi!bT jfiL#!Jffl 

Ji^^K562<D^mi/^/V^*b/Co fijfiL5lHjfflJi^^K562}*. fctx.itATCC(D^m^ 

-^CCL-243^L-CA^i-§r^/5S-e^§o *>^V^{^, ;^^^0j!t^*5ft§WTlit{5^^(DB 

'^(Dmm.^y^M^Mir^^m^^/V(Dm^^^'^L^X:^i'fit. K562}^^(DmmX 

feoTti. mm^-^/^<DmiE\z.x<^x. ^^mi^isif^it^M0it\^xmm'r^^t 

mms^WK562(Dmm\^^/^i^mwx%^m^. ^mm k^-^Mo 
[0021] ^mm i^x<>x^m^tif'mmmm^. mm^mm^mi^^^^ ^TJ£<ffl v 
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[0022] irts:t>-h^mm^. ^cox^^tp. Jif^lIStulgm. l^^tftl^^lS. *5j;U?it 

WTl3a'fe^^(D|§mi/^7V;i52.21 (±1.62) X 10~^<D 
<50^mi/-</V^S3.54( + 3.39) X10"^<D^HP^t;i$)tL{i\ atjfiLtuigm^^^mi-^ 

Am^itmi-^^t:^^X^^o feSV^^^RT-PCR^ca;oT. WTlit^^cD^mi^^/V- 
[0024] fe6v>{i. ;$:|^ig^fiJfflbT. mm(om^ffl(;i*3{t6ffmtff!^m. \H&m 

mms^. :3^xni^ikmmmm(Dm^^itmir^^t-!!)^x^^o tntx.it^-^^-^f^^ 
i'¥x^^m^titimmmm<D^mmmm(Dm^^itm^x. a m(Dmmmm<Dmm 
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[0025] i^r. :^mmmmmKm-5^xvM.i^mmm'r^o h^th. ^mm-irmm 

t^^^tlo ^CO g ^(DfzJsb^ WT470LZh7>":^v?3ic:^5/i^ (WT470LZ T^)-^"^:^^^ 

{;i:S.^470kb(D^«AX^fe#:(YAC) i)mx^fvrz.^^:^X^^o WTlco^m^il 

oii^v-a^-b. WT470LZ Tg-^-^J^^f^MbfCo lacZjt^^^O^m^^iJr— I^r^t- 

FACS-Galifei^j;o-C|^^L. mmX.tlo WT470LZ Tg*Dj;t/ffl^^MI^0#-^ 
^7>5.<DE12.5^.^(DK<^||^fWiBJSa^x 7/V':^l/-fe-r^- V?- jS -D-;;^^i^hv'K (FDG ; 
Molecular Probes, Eugene, Oregon, USA) XWMUiM (##fF:SCS)^18) , FACS 

Vantage SE (Becton Dickinson Immunocytometry Systems, San Jose, CA) \Z.^^'^^V 
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^bfc (HiA±) o ^m&k (Pimm) ^ js -:ff^9^hiy^''—'ff^mz.^-:>xz-D<D^^m 
mK^m\^fcmiA)o wt47olz Tg^^:^^M(Dmi^mm'i. ^--^^^v^^-^— 

-^^^ttOW^/V^Sj^V>t)0 (lacZ++; 1.0±0.1%) . ^'^&<Dh(D (lacZ+; 11.6+1.2% 

). *5j;r/i£V^;e)^^^fe^>tl.^^V^^>(D(lacZ-; 87.4 ±1.2%) \Z.^^m^flfz.o lacZ+lBJ3SJi 

WT470LZ Tg'^^::^K^n^mWf)^hm^^\<^}lKX<>X%mJ-z^ lacZ+m^ffl 

\z.-^^ri^^Timmcom&m-2±o.^%x^<^fz.mi)o ^m. i^wni. iM-f 

a^*5j;lJ«il^#J3^tc:Joit'51acZ++*fflJi^.lacZ+^Ji^^oJ;macZ-*saji^(D|g^^^ 
LM}i|^JK#^^i-o lKimffic:*3{t61acZ+i^J}^*3j;macZ++i^J}^(D0S^ 
WT470LZ i:E.'^^:^\Z.idn^m)'^h^\^B\%. Tg-LM^^(D^^;l^UTV^-5o Tg-LM 
^ tb/dlacZ-lfflJiSO^S , Tg-LM^ ^ t;i:Jo ftSlacZ + ^Hia*D iU? 
lacZ++JMJ3ScD^tf-^lOO%;e)^e>Mb0 1 <^i! J;o-C^ mUfCo #ffif*¥J^ ± SE^LT 

[0027] [^1] 
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Cells 


mouse 


lacZ" 


lacZ* 


lacZ"" 


Fetal liver 


WT470LZ Tg 


87.4 ± 1.2% 


11.6 ± 1.2% 


1.0 ±0.1% 


(n=15) 


Littermates 


91.6 ± 1.1% 


8.4 ± 0.9% 


0.03 ± 0% 




Tg-LM 


95.8± 0.5% 


3.2 ± 0.5% 


1.0 ±0.1% 


Fetal brain 


WT470[_Z Tg 


82.2 ± 5.3% 


17.1 ±5.1% 


0.7 ± 0.1 % 


(n-4) 


Littermates 


92.5 ± 2.2% 


7.5 ± 2.0% 


0.03 ± 0% 




Tg-LM 


89.7 ± 4.3% 


9.6 ± 4.2% 


0.7 ± 0% 


Fetal limb 


WT470LZ Tg 


68.8 ± 2.5% 


31.0 ±2.5% 


0.2 ±0.1 % 


(n=3) 


Littermates 


82.6 ± 1 .8% 


17.3 ±2.3% 


0.03 ± 0 % 




Tg-LM 


86.1 ±1.2% 


13.7 ±0.9% 


0.2 ±0.1 % 



[0028] j8 -:^~^^hv/y— if?gttdSwTl^|i,^-^/VM^t-+ilWi-§;5^^^^i-oV ^X^m 
FACSy— ^^^'i^^frV #^ffllcl^oftSWTl|§^l/^/V^IJT/V^'l'i^RT-PCRlcl 

mRNAO^JiW^/^(«tL-?:*tl/2.21(±1.62) XIO"^ 3.54 (±3.39) X 10"\ 1.94(± 
1.73) X10~^T*feo/c(n=4)o lacZ+||BJi^<D^35)'<D2}*WTmm^#t??feV^^J}^i!% 

K.htif'f'^ . iacz+mmMmi^^^ir^mw^£WTmumsk(DWTmm^^M^ 

. iacz+m^Mmti.xmhtif'mm^^^/i^(Dm3mcm^^ir^tmx.htifco ^tih 
(D^^^^^h. lacz+mm^^^m^ & -^yi^yy^—^mi^^^'r^mm^^<^A, 

X\^^h(D(D^ lacZ++|fflJiM^ \acZ+mS^^XXnacZ-mS^i!)K ^fl^fl. WTl mRNA^ 
^l/-</V^Sj^V ^Ufk (WT1++) . ^n&(Dmf^ (WT1+) *5 j;tJ?^£V ^i^tiUm^hflfS: 

V (WT1-) Kni^.-r^^t-b^^-^fhtLo 

[0029] FACSy— ^^^i/^fTo7til^#Jif lacZ++^Ji^, lacZ+^J3^*3j;macZ-|HJSa^^JSS 
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^>(l^^atc;0^tt. May-Grunwald-Gierasa^-fe^frofCo lacZ++^Ji^. lacZ+|fflJ3^*Dj; 

[0030] imMM2'] 

ftbfCo WT470LZ Tg-9'r>;5<>;?)^^(DlacZ++, lacZ+*D J^macZ-Jj^fFJIf ^JlS^FACSy— 

y'^i^^K^^n. xm(Dm^Km^xmmr^mm=^T^:=^-^)^mi<[. (h-cfu-o 

T5/-fe^^tfofc(##W^ife20)o lacZ++, lacZ+, lacZ-IM^Ml^J*. *0J!^5.OX 
10^m^fc<0^tl^fh52.7±6A, 0.33±0.33*Dj;tJ^^0j|i(DH-CFU-C=«ac:^— ^^^Dfc 
(n=3) (|l|2A)o ^tlh(D=iVi:^—i'±Wr/Vy^>'ijii^(}ntercel\. technologies Inc., 
Hopewell, NJ) i^XWi^^'^^fl. ^tlh^^H-CFV-C=iu:=^—X:h^^t^^^:^fhtl 

(igi2B. c)o ^rmmmmmm^^v^Ti+mmfmm{c^<-^'^ti^ 
[0031] mmms'] 

iacz++. \acz+^^macz-mi=f^mmc^^ir:6\H^mmms^ (epo com^^cm 

[0032] FACSy— T^^^i/^frofcJi^frlf ^J3^^, 37^:7 n;^i^^>':^=i—7^^^i^^L/c 

35mmj§^M(Cl^fc^fc«9^J3Sl.5X lO^^icD^g-e^^l/— 7^^>'^b/Co WT470LZ Tg 
'v'«>;^ft5fe(DlacZ++, lacZ+:i3j;macZ-il^fPlf^Ji^{*, lmm'^^fc«9-?:tb-?^tL43.7 + 
14.5. 9.7±2.3*Dj;U?1.3±l.li|51(D#^^|^^^C/c(n=4) (|ll2D)o Dilt^mT-fe^ 
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Mti&^&}}:^^>^<^M(acLDL-Did (Sigma-Aldrich, St.Louis, Ml) <D^iOjA^f)H 

$tvfc(Ei2E. F)o ^nh(D^m^h. \H]^mmmm^wn++mi^^mmz:^<^'^ 
[0033] immwui 

iacz++. iacz+^xmacz-m^mmc^n^m:skmmms^(Dms.i^^\^ ^xhs^ 

Wb/Co WT470LZ Tg^'>><>S5fe<Z)lacZ++, lacZ+*5j;macZ-il^'f?|f IfflJiS^, 15%^ 
jfiLtf ^ 50ng/ml -^^^SCF^ lOng/ml -^!^^IL-3, lOng/ml thIL-6:JoJ:lF3 
^^Xml thEpo^^;()Pbfc^^7Vir7H:i— ;?5.Jg^J^&(Methocult3434, Stem Cell 
Technologies Inc.. Vancouver, Canada) fp'X^^^l.fCo lacZ++iiBJiS. lacZ+i^JiS*5<J; 
XnacZ-mH^i-i. ¥^1.5X10''^^fc«9. ^^^^^^0.5±0.3. 3.7±0.7*5j;m.3±0.3 

— , 5.8+2.4, 43.7±8.2*Dj;m.3±4.9ffi^^/'^i^n:7x— v'=ii:i^w-^^^^( 
CFU-GM)(D=tn^w-^ J^cCWf;i0.8±0.8, 4.2±2.1*dJ;U?2.8±1.4|!p^^^^— ;^h?i^ 
^^^(BFU-E)(D=tn-— ^?l^^bfc(n=4, |l|2G)o rtv^COl^^d^^. 
CFU-GEMM, CFU-GM4oJ;t)^^BFU-E(*lacZ+J3^'f?|f|fflJi^tC#<'^^tX'5^i:;0S^$ 

[0034] lacZ+lfP^ffl 0 1 Al;i^b/cM«9 . ##m6<Jp-;^'^i^hv'i5^— ^'^tt^W^-^ 

Jia*5j;macZ-ilWjia(D3tJfe=3n^— ?f^^tg^5>WbfColacZ+^Jia:}oj;macZ-|^ 
^tt^*tV, 0*dJ:T^3.0±1.1 CFU-GEMM, 18.0±5.6*Dj;U?16.5±4.6 CFU-GM, fi: 
^)TJ«lc:4.2±l.l*Dj;r;?6.3±l.l BFU-E(D3nrz— ^?l^^bfc(n=3)o rtt^COl^l^ 

[^Jg^[l5] 

[0035] rwTi ^mim-hmmmmi m^mmi^fzxmmmmfi:E(Dm.(Dm^mm\^%^ 
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[0036] WT470LZ Tg^^::^<Dmi'J'mK^i1r^lacZ++mi^i-i. 0.7±0.1%-e$>ofc(ll|3A. 

-^•>;^t^*5it^^g;a^^>^b5l<^^tcJ:o-c^mb/co WTi+mm(Dm&n. 9.6± 

4.2%-efco^c(|ll3A, MDo WT470LZ Tg-^'>;^(Dij^#JKt^*5Jj--51acZ++ltaj!&<D0 
0.21±0.07%-efeofc:(|l|3B, ^l)o WTl+?Wi}M<^lgS?*13.7±0.9%-efcofc 

[0037] \iht-r^:^iCidi1r^WTl(DmU^<i^—>lt^mX*$^^o titx.\t^ i^skmMcm^ 
^^i\^^mM^WTl7imm^X\^^^^ti-i\iht'^^:^K^mL-XV^^ (Prmzer, 
G.C., Patmasiriwat, P., Zhang, X. & Saunders, G.F. (1995) Expression of the tumor 
suppressor gene WTI in both humein and mouse bone meirrow. Blood, 86, 

47044706.)o bfc^asoT. ^mmi^m-^\^^x. ^h(D^ms^(Dmmms^. iH&ms^(D 
[0038] ^mm(D^^-^—:fj-i^^^. mmmm(D^mmm^tix\^m^^fz.mmi!}^h 
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[5] 2.21 (±1.62) X 10"^<D$5HF*3(DWTlit^^^(^^^l/^/V(SifiL5lra^Ji^^*K562-e 

3.54(±3.39) X10"^(D$5Hf^(DWTlitfH^cD^iai/--</V(SjfiL;)H^BJiS;^K562 
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